INTRODUCTION {#sec1-1}
============

LUTS/BPH is a condition that affects an increasing number of men within the aging population. In 1995, a population based cross-sectional study found roughly 5.6 million white men aged between 50 and 79 living in the United States were suitable for treatment for BPH based on guidelines written by Agency for Health Care Policy and Research. It is thought this figure will be doubled by 2020. The causes of LUTS however involve more than just the prostate. It can also be caused by diseases of the central nervous, endocrine, cardiac and renal systems as well as the bladder\[[@ref1]\] \[[Figure 1](#F1){ref-type="fig"}\].

![The causes of LUTS and their potential complications are multifactorial](IJU-30-208-g001){#F1}

The most common presenting complication of BPH that requires hospitalization is acute urinary retention, which greatly affects patients' quality of life and is an important health issue. Many of the other complications of BPH/BOO are in part due to complications of chronic urinary retention; these include recurrent urinary tract infections (UTIs), formation of bladder calculi, hematuria, and damage to bladder wall and kidneys. Finally, there is an important association between BPH/BOO and male erectile dysfunction. The relationships between LUTS/BPH/BOO and their complications are complex and some of these associations are shown in [Figure 2](#F2){ref-type="fig"}.

![Some of the associations and links between the complications of LUTS AKI-Acute kidney Injury, CKD- Chronic kidney disease, ED- Erectile dysfunction, UTI-Urinary tract infection](IJU-30-208-g002){#F2}

![Management of AUR adapted from O Kalejaiye and MJ Speakman\[[@ref16]\], TURP Transurethral resection of the Prostate](IJU-30-208-g003){#F3}

![Management of CUR adapted from O Kalejaiye and MJ Speakman\[[@ref16]\], LTC Long term catheter, CISC clean intermittent self catheterisation, TURP Transurethral resection of prostate](IJU-30-208-g004){#F4}

Complications are rare in clinical trials; for example in the famous MTOPS trial, of the 737 patients on placebo; only one patient got recurrent UTIs and no patient developed renal insufficiency.\[[@ref2]\] In real life practice admissions with retention, frank hematuria, recurrent infections, and acute kidney injury are a regular event.

 {#sec2-1}

### Urinary retention {#sec3-1}

Urinary retention is the inability to completely empty the bladder and can be defined as acute, chronic or acute on chronic. Acute urinary retention (AUR) is sudden onset and painful due to stretching of the bladder caused by overfilling; the pain can be so severe that it is likened to that of renal colic or childbirth.\[[@ref3][@ref4]\] Typically, patients present as a urological emergency with bladder volumes between 500 mls and 1 L. In chronic urinary retention (CUR) patients tend to suffer from incomplete voiding with significant post-void residual urine volumes (PVR) ranging between 300 ml and 1000 mls and present with acute on chronic retention. CUR is usually painless due to its slow onset and presents with higher retained volumes, between 450 mls and 4.5 L or more. The International Continence Society (ICS) published the definition of CUR as "a non-painful bladder, which remains palpable or percussable after the patient has passed urine, such patients may be incontinent."\[[@ref5]\]

### Acute retention {#sec3-2}

AUR can be divided into precipitated where there is a triggering event or spontaneous, thought to be due to the natural course of BPH, which accounts for the vast majority.\[[@ref6][@ref7]\] The triggering event can be surgery (effects of general anaesthetic, pain, prolonged immobilisation, opiate analgesia or periods of anaesthesia, most typically more than 60 min),\[[@ref8][@ref9]\] excessive fluid intake (especially alcohol which is a sympathetic stimulator), urinary tract infections (UTI) or medications with sympathomimetic or anticholinergic effects.\[[@ref3]\] [Table 1](#T1){ref-type="table"} summarizes the causes of AUR and the percentage each cause accounts for in men with lower urinary tract symptoms (LUTS) in Europe, Latin America, Middle-East, Asia, and Canada.\[[@ref10]\]

###### 

Causes of AUR in 170 men with LUTS in Europe, Latin America, Middle-East, Asian and Canada

![](IJU-30-208-g005)

It is important to differentiate between spontaneous and precipitated AUR due to its clinical implications. It has been found in spontaneous AUR that 15% of patients go on to experience another episode of retention and 75% underwent surgery. In precipitated AUR, 9% of patients experienced another episode and only 26% required surgery.\[[@ref11]\]

The assessment of AUR involves examination of the patient\'s abdomen for a palpable suprapubic mass that is dull to percussion. A bladder scanner is helpful to confirm the diagnosis and a digital rectal examination should be carried out to assess the size and texture of the prostate and the presence or absence of constipation. The initial treatment for AUR is urgent catheterization (urethral or suprapubic) and the volume drained in the first 10-15 min (residual volume) should be accurately recorded to aid the diagnosis of AUR or acute on chronic retention. The National Prostatectomy Audit reported greater mortality and morbidity in patients who underwent prostatectomy immediately after AUR in comparison to those who underwent elective surgery for symptomatic relief.\[[@ref12]\]

### Chronic retention {#sec3-3}

CUR can be divided into high-pressure chronic retention (HPCR) and low-pressure chronic retention (LPCR).\[[@ref13][@ref14][@ref15]\] The term high or low pressure refers to the subtracted detrusor pressure at the end of micturition.\[[@ref14][@ref15]\] In HPCR, there is usually bladder outflow obstruction (BOO) and therefore high voiding detrusor pressure with poor flow rate leading to persistently high pressure within the bladder causing retrograde pressure and bilateral hydronephrosis. The latter can lead to varying degrees of renal dysfunction. In LPCR, the bladder tends to be floppy, more compliant and therefore there is no increased pressure on the upper tracts. Both types of CUR can lead to nocturnal enuresis where bladder pressure overcomes urethral resistance.\[[@ref16]\]

Patients with CUR are unable to empty their bladder to completion; they can be asymptomatic or complain of increased frequency, poor flow, hesitancy, and nocturnal incontinence. The initial assessment of CUR is similar to that of AUR. Urinalysis should be performed to rule out infection and measurements of renal function, such as creatinine and eGFR. In patients with high volume retention and deranged renal function a renal ultrasound should be carried out. Unless there are signs of renal dysfunction --- catheterization is usually less urgent. Patients with HPCR must be monitored closely for signs of post-obstructive diuresis where excessive urine output occurs within the first few days. It should be noted that post-catheterization, hematuria can be expected due to decompression of the upper tracts and usually settles within 48-72 h without need for slow decompression or other intervention.\[[@ref17]\] Provided the patient is fit, long term management for CUR is to perform a prostatectomy, however, if they are not, then a long term catheter (LTC) or learning intermittent self-catheterization (ISC) is suitable.

### Trial without catheter {#sec3-4}

Trial without catheter is usually carried out 1-3 days post-catheterization and should be considered for patients with AUR and LPCR.\[[@ref7][@ref18]\] It is increasingly common as it allows 23-40% of patients to void and therefore decrease the complications associated with a catheter *in situ*.\[[@ref3][@ref19]\] Factors leading to less and more successful TWOC are summarized in [Table 2](#T2){ref-type="table"}. There is a commonly held belief that the use of a flip-flow catheter valve, by allowing the bladder to fill and empty, may also promote a better chance of a successful TWOC and patients certainly prefer this method.

###### 

Factors contributing to low and high probability of successful TWOC

![](IJU-30-208-g006)

Despite an initial successful TWOC, 50% of men will have another episode of AUR over the next year and a third of men will require surgery within 6 months. Therefore, it is important to provide adequate follow up for patients experiencing recurrent AUR despite successful TWOC.\[[@ref3][@ref19][@ref20]\]

### HPCR and TWOC {#sec3-5}

In patients with HPCR and evidence of renal dysfunction, TWOC should not be carried out even if their renal function settles with catheterization. This is due to the high risk of progressive renal failure.

### Alpha-blockers and TWOC {#sec3-6}

Alpha-blockers such as tamsulosin and alfuzosin (2 or more doses) have been used before removing catheters to increase the likelihood of successful TWOC in both AUR and CUR. A study looking at the effects of alfuzosin in 360 men with first presentation of spontaneous AUR, where 236 were randomly assigned 10 mg alfuzosin and 121 received placebo, found alfuzosin almost doubled the chances of successful TWOC (OR 1.98, 95% CI 1226 to 3127).\[[@ref21]\] A cochrane systematic review was carried out in 2009 where five randomized clinical trials using alpha-blockers pre-TWOC were reviewed (four trials used alfuzosin and one tamsulosin). The overall findings favored the use of alpha-blockers in comparison to placebo regardless of alpha-blocker used (alfuzosin: RR 1.31, 95% CI 1.10 to 1.56; tamsulosin: RR 1.86, 95% CI 1.17 to 2.97).\[[@ref22]\] The use of alpha-blockers before and during TWOC means more patients are able to be discharged without the need of a catheter reducing the complications and discomfort associated with catheters.

### Urinary tract infection {#sec3-7}

Urinary tract infection (UTI) can be classified into simple or complicated. Complicated UTI is secondary to structural or functional abnormality of the genitourinary system. Examples are prostate hyperplasia, urolithiasis, and instrumentation secondary to catheter insertion. Clinically, these patients tend to experience recurrent episodes of infection. These are not present in simple infections.\[[@ref23]\]

Urinary infections associated with benign prostatic hyperplasia (BPH) occur as patients are unable to completely empty their bladder and the stagnant urine acts as a growth medium for bacteria. Although infections can be asymptomatic, symptoms can range from mild dysuria, frequency and urgency to severe systemic infection and frank hematuria causing acute retention.

Many organisms are responsible for complicated urinary infection and tend to be more resistant to antimicrobials.\[[@ref24]\] Most commonly isolated organism is *Escherichia Coli*, which is more commonly found in women than in men.\[[@ref25][@ref26][@ref27]\] In patients with indwelling catheters urease producing organisms such as *Proteus mirabilis*, *Providencia Stuartii*, and *Morganella morganii* are most prevalent. Other causative organisms for UTIs are *Pseudomonas aeruginosa*, *Klebsiella pneumonia* and Gram positive organisms as well as yeasts.

The management of complicated UTI includes assessing the patient clinically, performing a urine dipstick, collecting mid-stream urine (MSU) sample for culturing and commencing empirical antimicrobial treatment (as per hospital guideline) until culture results are available. There is no proven benefit for treating asymptomatic patients with indwelling catheters.\[[@ref27]\] Patients with large residual volumes however can benefit considerably from learning clean intermittent self-catheterization. Patients with LUTS/BPH who experience frequent, recurrent and symptomatic UTI should be considered for long-term suppressive antimicrobial treatment. There is no determined regimen (dose and duration) or preferred antibiotic, therefore individual hospital guidelines should be consulted.

### Hematuria {#sec3-8}

Hematuria is a recognised complication of BPH/BOO, and it is also an indication for secondary care referral from general practitioner LUTS management. It is usually caused by the friable hypervascularity of the enlarged prostate, the superficial vessels being disrupted by physical activity. It can occasionally result in clot retention, but generally it presents as initial hematuria with the subsequent urinary stream being clearer. Finasteride has been suggested as a treatment for BPH related hematuria as it may lower the microvessel density (MVD) and vascular endothelial growth factor (VEGF)\[[@ref28]\]

### Bladder calculi {#sec3-9}

In the Western world, bladder calculi account for 5% of all urinary tract calculi and BOO is a known risk factor along with chronic urinary infections due to urea-splitting organisms such as *Proteus mirabilis*.\[[@ref29][@ref30]\] Bladder calculi are usually preceded by recurrent UTI, residual volume in the bladder\[[@ref31][@ref32]\] and are a strong indication for outflow tract surgery. Multiple stones are more common in cases of large residual volume; incidences ranging between 25% and 30%.\[[@ref32]\] The clinical presentation of bladder calculi include visible or non-visible hematuria, abdominal pain, urinary retention secondary to obstruction, recurrent UTI, and signs of sepsis in the most severe cases.

Investigations include urine dipstick, X-ray and ultrasound of kidneys, ureters and bladder. Small bladder stones can pass spontaneously, whereas larger bladder stones will need to be fragmented using endoscopic litholopaxy or by open cystolithotomy when large, this is usually associated with outflow tract surgery such as TURP. If prostate volume is greater than 70-100 cm^3^ and large stones are present then open surgery with open prostatectomy or possibly HoLEP laser enucleation and laser fragmentation would be indicated.\[[@ref33]\]

### Bladder wall damage {#sec3-10}

BPE causes increased intra-vesical pressure due to BOO which leads to a number of changes in the bladder wall. One of the main and well known changes is detrusor muscle hypertrophy. Using ultrasound to assess the morphology of hypertrophic bladders, it was found that in severe hypertrophic bladders (weight estimated to be 60 gm or more); there is an increase in the ratio of connective tissue to smooth muscle to greater than 30%.\[[@ref34]\] It has also been suggested that initially in BPH/BPE, there is an increase in smooth muscle and a later increase in connective tissue. Overall, the reason for this is the need to overcome the resistance to emptying the bladder and therefore in part, it can be regarded as a positive compensatory mechanism. A positive correlation has been found between the ultrasound-estimated-bladder weight (UEBW) and bladder wall thickness and the severity of obstruction. The effects of BPH/BOO on the bladder wall can also be confirmed by the post-surgical relief of obstruction, where there is a decrease in bladder wall thickness and UEBW.\[[@ref35]\]

Bladder wall fibrosis has been reported as another complication of BPH/BOO due to deposition of collagenous protein and other matrix constituents in response to recurrent ischemia/reperfusion injury caused by partial outlet obstruction. The process by which fibrosis occurs in the bladder is thought to be similar to the rest of the body where initially there is enhanced production of type III collagen followed by predominance of type I collagen in later stages. This leads to decreased bladder wall compliance and results in trabeculation and abnormal infiltrations of connective tissue. As a result, there is a low-volume, high pressure, and non-compliant bladder.\[[@ref36]\] This is not a universal finding however.

### Renal damage {#sec3-11}

Although AUR seen in BPH is sometimes associated with acute renal failure presumed secondary to obstructive uropathy, it is felt these patients most likely have underlying chronic renal failure prior to presentation. Chronic renal failure, also known as chronic kidney disease (CKD) is defined as glomerular filtration rate (GFR) less than 60 ml per minute per 1.73 m^2^ for 3 months or more,\[[@ref34]\] has been linked with BPH. The main pathophysiological finding of patients with BPH presenting with CKD is chronic interstitial nephritis.\[[@ref37]\]

CUR is the main mechanism for development of CKD in patients with LUTS/BPH. Upper tract dilatation or increased serum creatinine have been found in half of all patients with CUR secondary to BPH.\[[@ref38][@ref39]\] There is also an association between CUR and decreased GFR. Recurrent UTI seen in CUR is another contributing factor for progress to CKD and has been shown to be a predictor of renal failure in men with BPH.

Diagnosis of acute or chronic renal failure secondary to BPH traditionally involves imaging of the urinary tracts to check for hydronephrosis and also measures of eGFR and serum creatinine. Renal ultrasound is the favored method of imaging despite poorer images as it avoids the risk of contrast nephropathy seen in contrast CT scanning. The management of renal dysfunction involves treating the underlying condition --- in this case BPH/BPE. This is most successfully done by performing TURP, which is proven to improve renal function post-surgery. If renal function does not respond to TURP, some patients may require ureteric stents to relieve the obstruction at the ureterovesical junction secondary to detrusor hypertrophy.\[[@ref39]\]

### Incontinence {#sec3-12}

BPH is not always recognized as a cause of incontinence in men, but BOO can result in the overactive bladder syndrome with urgency, with or without urgency incontinence as well as "overflow" incontinence in men with chronic retention, most commonly seen in men during the night.

### Male erectile dysfunction {#sec3-13}

Several epidemiological studies have indicated that the association between LUTS and ED is more than a co-incidence of age, with a possible cause and effect relationship.\[[@ref40]\] LUTS is more common in men with ED and there is a strong relationship between the severity of LUTS and the degree of erectile difficulty. Four pathophysiologies have been suggested to explain the relationship between LUTS and ED. There is a complex interaction between these mechanisms and there may be additional processes involved. These are: (1) alteration in nitric oxide levels; (2) autonomic hyperactivity; (3) changes in the Rho-kinase/endothelin pathway; and (4) pelvic vasculature atherosclerosis. It is therefore recommend that patients seeking consultation for one condition should always be screened for the other condition. Therefore, combination therapy with an alpha-blocker and a PDE-5 inhibitor appears appropriate for patients with both LUTS and ED. More recently tadalafil has been approved in many countries for the treatment of either LUTS or ED or the combination of conditions.
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